Cancer is the leading cause of death for Asian Americans. The authors evaluated the status of cancer prevention for Chinese Americans in San Francisco, which has had years of cancer prevention efforts. METHODS: Through a community-based clinic serving Chinese Americans, a randomized, controlled trial (n 5 395) was conducted among participants who attended either a cancer prevention seminar or biospecimen education seminar. Changes in knowledge, attitudes, and screening completion/intent were measured across and between seminar groups. RESULTS: Participants were mostly women who had low acculturation and education levels. Over two-thirds to almost all participants knew about modifiable risk factors for cancer and that screening tests were available, including for lung cancer. The majority of women had already completed mammography and Papanicolaou (Pap) tests. Approximately one-half reported having completed colorectal cancer screening, prostate screening, or hepatitis B screening. Most were nonsmokers, but about one-half "strongly agreed" that they would want a test for tobacco smoke exposure. After the cancer prevention seminar, significant increases within group were noted for knowledge (eating healthy foods, from 93.1% to 97.7% [P 5.0002]; secondhand smoke causes cancer, from 66.3% to 74.8% [P 5.04]) and for screening completion/intent (colorectal cancer, from 58.1% to 64.5% [P 5.002] cervical cancer, from 72.9% to 75.5% [P 5.04]) and there was a trend toward an increase for prostate cancer (from 50.0% to 61.1%; P 5.10). There was a significant change between groups for eating healthy foods (P 5.004). CONCLUSIONS: The current reports documents the gains in cancer prevention among Cantonese-speaking Chinese Americans, fostered by academic, community, and public health efforts. A community-based seminar demonstrated improvement in some cancer knowledge or screening intent and opportunities for continued efforts.
INTRODUCTION
Cancer is the leading cause of death for Asian Americans, and subgroup analyses are important to understand how to develop cancer-control strategies for targeting risk factors and screening services. 1 Chinese Americans are the largest Asian subpopulation in the United States (23%), and California is the state with the largest Asian American, Native Hawaiian, and Pacific Islander populations (32%). Among Chinese Americans in California, the top 5 most common cancers during 2010 through 2014, by rank order, have been identified for men (prostate, lung, colorectal, liver, non-Hodgkin lymphoma) and women (breast, lung, colorectal, uterus, thyroid). 2 Cancer screening rates for Chinese Americans are generally lower than those for non-Hispanic whites and are even lower among those with limited English proficiency. Across the United States during 2013 and 2014, these lower up-to-date screening rates for Chinese Americans, compared with non-Hispanic whites, included cervical cancer screening with the Papanicolaou (Pap) test (65.8% vs 82.8%), breast cancer screening with mammograms (65.6% vs 68.9%), and colorectal cancer screening with endoscopy/fecal occult blood testing (FOBT) (53.6% vs 60.5). 3 Only liver cancer screening with hepatitis B testing was a little higher (31.6% vs 28.1%), and the rates of pastyear FOBT were doubled but were still low (15.0% vs 7.4%). 3 Among California Chinese Americans in 2007, self-reported screening rates were lower among respondents who had limited English proficiency than the rates among others for breast cancer (46.9% vs 85.5%), cervical cancer (28.7% vs 77.8%) and colorectal cancer (41.1% vs 50.9%). 4 In the current study, we examined the status of cancer prevention knowledge, attitudes, and behavior among Cantonese-speaking Chinese Americans in San Francisco, which has had years of cancer prevention efforts through community-based research with academic, community, and public health efforts. Since the mid-1990s, researchers and practitioners in San Francisco have included Chinese Americans in community surveys for breast and cervical cancer screening 5 ; provider surveys for breast, cervical, and colorectal cancer screening 6 ; and interventions for breast and cervical cancer. 7 Since the mid-2000s, colorectal cancer screening has been addressed with a study using Chinese lay health worker outreach, 8, 9 and a hepatitis B universal screening campaign began. 10 We hypothesized that Cantonese-speaking Chinese Americans in San Francisco, despite these cumulative efforts and with a continued influx of immigrants, would continue to have low rates of cancer prevention knowledge and screening and that an educational seminar would increase cancer screening intent.
MATERIALS AND METHODS

Community-Academic Partnership
By using a community-based participatory research approach, 11 we partnered with the Chinatown Public Health Center (CPHC) in San Francisco, a trusted, community-based clinic that has served a predominantly Cantonese-speaking Chinese American clientele of almost 6000 individuals for over 45 years. For almost 30 years, the CPHC Health Education Team (led by the first author) has been a Cantonese-language resource, having pioneered the first Chinese Women's Cancer Support Group in the country, hosted a Chinese Cancer Survivors' Peer Support and Advocacy Project, and provided numerous health education classes (eg, stop smoking, chronic disease self-management). CPHC and the academic research team began its partnership in 2005 through the Asian American Network for Cancer Awareness, Research, and Training, with bilingual and bicultural staff from the CPHC Health Education Department serving as research staff. CPHC was a full partner in development of the study design, co-developing or securing materials, leading the recruitment strategy, implementing the trial and data collection, and evaluating the data.
Study Design and Participant Recruitment
We recruited Chinese Americans in the San Francisco community to participate in a cancer research education seminar, in which participants were randomized to receive either a novel topic about biospecimen education (which increased willingness to donate biospecimens, as published elsewhere 12 ) or a general topic of cancer prevention, which was currently available to the community. Seminar sessions were conducted on 4 days from November 2012 to January 2013. Eligible participants were randomized to 1 of 8 seminars to compare the effects of the biospecimen education and cancer prevention seminars. Each seminar lasted 2 hours, including 1 hour for the seminar and a total of 1 hour for a brief questionnaire administered before and after the seminars.
The targeted sample size was 400, based on power calculations for the biospecimen education part of the study 12 and allowing for an 11% attrition/no-show rate. Over 700 Chinese Americans from the general community contacted CPHC about the study from a bilingual flyer distributed at CPHC health education outreach events. The flyer for the randomized trial ( Fig. 1 ) stated that participants must be age 18 years or older, able to attend a 2-hour session, fill out a questionnaire before and after the seminar, and willing to attend 1 of 2 seminars chosen by computer selection: "Cancer Screening and Prevention" (hereafter called cancer prevention) or "Cancer Research in the Community" (hereafter called biospecimen education). Figure 2 illustrates the Consolidated Standards of Reporting Trials flow diagram of the randomized trial in which we screened 511 Chinese American adults, randomized 400, and analyzed 395. Informed consent was obtained for each participant, who received a $25 gift card for participation. The research protocol was approved by the University of CaliforniaDavis Institutional Review Board.
Selection of Program Materials
By using the Health Belief Model as a framework for influencing screening behavior, 13 we searched for existing educational materials in Chinese that could address knowledge of common cancers in the Chinese population, cancer risk factors, cancer screenings, selfefficacy (that screening could be obtained), and intention (motivation and readiness to obtain screening). We contacted health education resource centers at the American Cancer Society, the San Francisco Department of Public Health, and Chinese Hospital. We received permission to use an existing "Cancer Education"
PowerPoint presentation (Microsoft Corporation, Redmond, WA) developed by the Chinese Community Health Resource Center (a nonprofit, community-based organization that has provided educational programs and services for almost 3 decades as part of the San Francisco Chinese Hospital health system and leads community outreach for the Asian American Network for Cancer Awareness, Research, and Training), which had adapted existing English materials (American Cancer Figure 1 . This is the English-language recruitment flyer for the cancer education seminar randomized, controlled trial.
Society's Cancer 101) and had already used the presentation for the Cantonese-speaking community. The topics in the cancer prevention seminar included the following: 1) "What is cancer and who gets cancer?" (how cancer is the leading cause of death in Asian Americans); 2) "cancer myths and facts" (cancer is not contagious, and some cancers are curable); 3) "common cancers among Chinese men and women" (lung, colorectal, liver, stomach, and prostate cancers among men; lung, colorectal, breast, cervical, and thyroid cancers among women); 4) "risk factors for common cancers; 5) "early warning signs of common cancers"; 6) " American Cancer Society cancer screening guidelines" (for breast, cervical, colorectal, and prostate cancers); and 7) "general cancer risk reduction" (what individuals can do, including weight control, regular exercise, no smoking, drink alcohol in moderation, and using sun protection). The Cancer Prevention seminar was conducted by a female Cantonese-speaking physician who was trained on the content by the CPHC Health Education Team, which has collaborated with this physician on previous cancer support and education programs at Zuckerberg San Francisco General Hospital and CPHC.
The content of the biospecimen educational materials was developed to address cognitive, cultural, and contextual concerns that may affect willingness to donate biospecimens for cancer research. The seminar consisted of the following elements: 1) "background of cancer research," 2) "issues about community participation," and 3) "examples of community participation" whether an individual was sick or healthy. The biospecimen education seminar was also conducted by a female Cantonese-speaking physician who had worked as a family and community medicine physician at CPHC for over 10 years. She was trained on the content by the CPHC Health Education Team.
Measures
Demographics measures included age, sex, marital status, and educational status. Acculturation measures included years lived in the United States and English proficiency (very well, well, so-so, not too well, or not at all). Medical history included family and personal history of cancer.
The brief questionnaire (14 multi-component questions in total) included 6 questions about cancer prevention knowledge, attitudes, and screening; and the other questions were related to biospecimen collection. The community-academic team developed the questionnaire for brevity given the feasibility of administering it to a large community audience and reflecting both session topics. The cancer prevention multicomponent questions included: 1) knowledge about cancer risk factors ("I believe the following can help lower my risk for cancer": eating healthy foods, getting tests to find cancer early, not smoking, staying active, not being exposed to someone's smoke, limiting alcohol, maintaining healthy weight); 2) knowledge about screening tests ("I believe I can get tests to find these cancers early": breast, cervix, prostate, lung, liver, colon); 3) the influence of different communication channels ("I would get screened for cancer if asked by": my family, my friend, my physician, a Chinese community group, a university study, a government health agency study); 4) screening completion or intent ("I have completed or have plans to complete the following tests": mammography, Pap test, prostate-specific antigen [PSA] test, hepatitis B blood test, colon cancer screening); 5) concern about tobacco smoke exposure ("If there was a test available to measure my tobacco smoke exposure, I would want this test" (strongly agree, agree, disagree, strongly disagree, not sure); and 6) concern about individual cancer risk ("How concerned are you about getting cancer": extremely concerned, somewhat concerned, slightly concerned, not at all concerned, not sure).
Statistical Analysis
First, we compared the participants in the 2 seminar groups with respect to demographic characteristics using chi-square tests. Next, we assessed changes in knowledge, attitudes, and screening intentions within each group before and then after the seminar. We also compared the changes between the 2 groups both before and after the seminar. Generalized estimating equations were used in all models to account for clustering of participants who attended the same seminar and within-person correlations over time; a bias-corrected sandwich estimator was used because of the small number of clusters All analyses were conducted using the SAS statistical software package (version 9.9; SAS Institute, Inc, Cary, NC). Statistical significance was assessed at the .05 level (2-sided). Table 1 indicates that the only difference between the cancer prevention and biospecimen education groups was that the latter group had a somewhat greater proportion of women. Otherwise, participants were mostly women, married, and younger than 65 years. Less than one-half had less than a high school education, over one-half reported speaking English "not too well" or "not at all," and less than one-half reported living in the United States for 10 years or less. Few reported ever smoking cigarettes. Less than one-third reported having a family history of cancer, whereas one-eighth reported a personal history of cancer.
RESULTS
Demographics
Baseline Knowledge, Attitudes, and Screening Intent Table 2 indicates that participants at baseline in both groups already had high levels of knowledge about cancer prevention.
When indicating who would make them more likely to get screened if asked, the majority of respondents identified their physician, and about three-quarters identified their family; about one-half or less identified a friend, Chinese community group, government health agency study, or university study. It is noteworthy that approximately one-half of participants (the majority being nonsmokers) "strongly agreed" that they would want a test to demonstrate their tobacco smoke exposure if available. More than two-thirds of participants in both groups were "extremely concerned" about getting cancer.
Comparing Within and Between Groups Before and After the Seminar
For knowledge about cancer risk factors, a statistically significant increase for "eating healthy food" was noted in the cancer prevention group. This knowledge increase was significant compared with changes in the biospecimen education group. However, both groups already had >90% knowledge. Participants in the cancer prevention group also had a statistically significant increase in "not being exposed to someone's smoke," but this change was not significant compared with changes in the biospecimen education group. It is worth noting that there was an increase in believing, "I cannot do anything to prevent cancer" in the biospecimen education group, which was significant compared with changes in the cancer prevention group. However, this increase reflected only a small percentage of participants in the biospecimen education group at about 5% (approximately 10 participants).
For cancer screening completion or intent, a statistically significant increase was noted for colorectal cancer screening within the cancer prevention group, but there was only a statistical trend (P 5 .06) compared with changes in the biospecimen education group. We examined a subgroup of participants ages 50 to 75 years, because screening before or after this age may not be indicated, but there was no change in the significance of results. There was also a statistically significant increase for women intending to get Pap smears within the cancer prevention group, but this change was not significant compared with the biospecimen education group. There was an increase of 10 percentage points for men intending to get PSA tests for prostate cancer within the cancer prevention group, but this was only a statistical trend. Again, when indicating who would make them more likely to get screened if asked, the majority of participants in both groups indicated their physician; however, it is interesting to note that this decreased after the seminar in both groups. However, the changes within groups were not statistically significant from each other. Within the biospecimen education group, more participants responded "my family," but this change was not significant when compared between groups.
DISCUSSION
Our findings indicate that Cantonese-speaking Chinese Americans attending a community-based cancer education seminar were already knowledgeable about cancer risk factors and the availability of screening tests and had Abbreviations: GEE, Generalized estimating equations; Pap, Papanicolaou; Post, after the seminar; Pre, before the seminar; PSA, prostate-specific antigen. a This P value reflects a statistically significant difference (P <.05).
improvements in gaps for some cancer knowledge and screening completion/intent. The self-reported screening completion/intent rates were higher than those among California Chinese Americans with limited English proficiency in 2007. 4 Increases in screening completion/intent rates were noted for colorectal cancer and cervical cancer, with some suggestion for prostate cancer, but there were too few men to demonstrate statistical significance. The majority of women participants had already completed breast cancer screening. Hepatitis B screening completion/intent rates were positive for only one-half of participants, which is higher than the general Asian American screening rates of less one-third. 3 The finding that hepatitis B screening completion/intent rates did not increase led us to review the presentation materials, which were originally adapted from the general population and did not address hepatitis B screening in the liver cancer section. This underscores how cancer screening guidelines and education need to be updated to incorporate risk factors and data specific to the Asian American population. Community-based education is still an important tool for reaching Asian Americans who have low acculturation or education. Our study indicates that a simple, low-cost health education intervention can still achieve significant changes, even in a highly knowledgeable population that has been targeted over years with prior labor-intensive interventions. A systematic review has demonstrated that culturally appropriate, community-based interventions, such as community-based education, and lay health worker strategies can improve cancer screening behaviors among Asian populations. 15 Other support tools include patient navigation, 16 which can also help address cultural concerns about cancer or provide support services like transportation. Access to health care is of less concern for our participants, because the Healthy San Francisco program provides lowcost insurance regardless of immigration or employment status or pre-existing conditions. Our study provides empirical evidence that sustained, in-language (and in-dialect with Cantonese) cancer education delivered through public health efforts and enhanced by various community-based research and outreach efforts are effective in promoting knowledge gain and awareness for cancer prevention.
Although participants in the cancer prevention group had significant increases in screening completion/ intent (up to 64.5% of participants ages 50-75 years, which is similar to the general Californian self-reported, up-to-date screening rates 17 ), this was still not at the National Colorectal Cancer Roundtable's screening goal of 80%. 18 In national surveys, fewer Asians have reported colorectal cancer screening than non-Hispanic whites, even after adjustment for socioeconomic status, access, and language barriers. 19 In California, Asian Americans are less likely to be screened for colorectal cancer than non-Hispanic whites, despite the narrowing disparities during 2003 through 2009. 20 However, Asian Americans cannot be viewed in the aggregate, and cancer education has not been pervasive in multiple Asian languages. In a randomized, controlled trial, lay health worker outreach 8 plus print materials significantly doubled Chinese American colorectal cancer screening rates compared with print materials alone, such that the up-to-date screening rate was 78.1%. 9 Other culturally concordant health messengers, such as traditional Chinese healers, may also be useful in promoting colorectal cancer screening. 21 Preferred communication channels for cancer screening by participants were highest for physicians and were followed by family members. Because this study already was being conducted at a community clinic, this may reflect the participants' familiarity with physicians who are culturally concordant. It is not clear why both groups had less preference for physicians after the seminar, especially because the presenters themselves were physicians; however, this change was not significant between groups. Chinese Americans are considered more collectivist than individualist, and it is important for them to engage family members in cancer screening discussions. 22 After the biospecimen education seminar, family members were rated even higher. This is likely because the seminar emphasized that biospecimen donation for cancer research can benefit the next generation, which was a resonant theme with participants. 12 More participants also believed that "there is nothing I can do about cancer" after the biospecimen education seminar, but this was only a small percentage of participants; however, it may be worth incorporating some cancer screening education into future biospecimen education seminars.
Surprisingly, many of the participants reported knowing that lung cancer screening was available, and discussions with the community partner revealed that the landmark screening trial 14 had been featured in the Chinese media. Lung cancer screening targets high-risk, current or former smokers older than 55 years, and this is a potential area for further community education and screening engagement. Many of our participants were women, but they are still at risk for cancer because of secondhand smoke exposure, because Cantonese-speaking Chinese men in California have higher rates of smoking (21.7%) than others (Mandarin-speaking, 14.1%; English-speaking, 7.2%; general population, 15.2%). 23 Participants in the cancer prevention group increased Original Article their knowledge that not being exposed to someone's smoke can reduce their cancer risk. Participants in both groups also "strongly agreed" that they would want a test, if available, for their own smoke exposure, suggesting that participants are probably regularly exposed to secondhand smoke in their daily life. Potentially, these same participants can engage their household smokers about lung cancer screening and quitting tobacco. Smokers have reported believing that their own health risk for lung cancer has been eliminated with negative initial screening results. 24 Female callers to an Asian-language line already were the highest proportion of "proxies" (friends or family of smokers) calling the state quitline on behalf of smokers. 25 Such household support may be important for encouraging smokers to get screening and become smoke-free.
Limitations include potential contamination effects among participants in a close social network who might have shared seminar content within the 2-month period that the seminars were being conducted. Given the limited budget and community-based nature of this study, we were not able to conduct the control group seminars in a separate community, such as in Los Angeles. However, because the individual assessment occurred immediately after the seminar, we believe the potential contamination effects were minimal. In addition, we recognize that intention does not automatically translate into behavior. These study results may not be generalizable to all Chinese Americans, because the San Francisco Chinese community reflects predominantly Cantonese speakers. Male community members were underrepresented, and future trials may consider enhancing recruitment efforts. Also, we did not verify cancer screening completion with a medical chart review, nor did we ask more detailed questions about when the last screening was completed.
Conclusion
The current study documents the gains in cancer prevention among Cantonese-speaking Chinese Americans fostered by academic and public health efforts. Cantonese-speaking Chinese Americans already had high levels of cancer knowledge and screening after years of cancer prevention efforts. A community-based seminar demonstrated improvement in some cancer knowledge or screening intent and opportunities for continued cancer prevention efforts.
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